Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(51)Int.CI. 



(1 1 publication number : 2001-305552 
(43)Date of publication of application : 31.10.2001 

G02F 1/1339 
G02F 1/1337 
602F 1/1368 



(21 Application number : 2000-116791 
(22)Date of filing : 1 8.04.2000 



(71) Applicant : SEIKO EPSON CORP 

(72) Inventor : IMAI SHUICHI 



(54) LIQUID CRYSTAL DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal device which can 
reduce influence affecting display characteristics of the liquid crystal 
device even in the case of applying rubbing treatment to a thin film on a 
substrate having a plurality of columnar spacers, and its manufacturing 
method. 

SOLUTION: The liquid crystal device is composed by holding liquid crystal 
between a pair of substrates having alignment layers treated by rubbing 
respectively and at least one substrate has a plurality of columnar 
spacers which the each part abuts on the opposite substrate. Then, the 
each columnar spacer has a shape in which a cross section shape has an 
vertical angle being an acute angle in a surface parallel to the substrate 
with each formed spacer, and the vertical angle is disposed to be turned 
to a downstream side in a rubbing direction of the alignment layer 
possessed by the substrate. Therefore, in the area of the downstream 
side of the columnar spacer with respect to the rubbing direction, the area 
where rubbing treatment is not applied takes place hardly. 



f 



> 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Page 1 of 1 



* NOTICES * 

Japan Patent Offic is not responsible for any 
damages caus d by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



Claim 1 two or more pillar-shaped spacers with which it is liquid-crystal equipment which comes to pinch liquid 
Sstd bitween the substrates of the couple to which rubbing processing was performed Respectively, and, as for one 

Sate Tpart contacts the substrate of another side - having - the aforementioned ^ar- W^J* ^ 
aforementioned substrate and abbreviation - the cross-section configuration in an ^f^'^^f^ 
liquid-crystal equipment which is the configuration which has a vertical angle and is characterized by Tor fli > vertical 
angle concerned to have turned to the direction downstream of a substrate of rubbing in which the pillar-shaped 
Pkfe I^TtoaSc '"f the aforementioned vertical angle is liquid crystal equipment according to claim 1 characterized 
bv being larger than 0 times and being 60 or less degrees. 

[Claim 31 The aforementioned cross-section configuration is liquid crystal equipment according to claim 1 or 2 
characterized bv a triangle, a rhombus, a pentagon, a hexagon, a sector, and trimming being either of formal 
SSSflS SbSS has two or more electrodes which extend in the predetermined direction, and the : substra e : of 
anX side has two or more electrodes which extend in the direction which intersects the elecfrode of «fo^mied 
one substrate the aforementioned pillar-shaped spacer Liquid crystal equipment according to claim 1 to 3 which is 
fields Zef man the electrode formation field on one [ at least ] substrate, and is ; characterized ^by being formed in 
fields other than the field which counters the electrode formation field of the substrate of pother side. 
[Claim 5] One substrate has two or more switching element and two or more pixel electrodes, and the substate of 
another s de has the counterelectrode which counters the aforementioned pixel elecfrode. the 
shaoed spacer Liquid crystal equipment according to claim 1 to 3 characterized by being formed in at least the 
riSZSteri pixel electrodeVd one side of fields other than the field which counters among the subsfrates of fields 
omerThan the field in which the aforementioned pixel electrode was formed among aforementioned one substrates, or 

SS^»t characterized by providing the following. The 1st substrate which has two or more 
st Xto,d2 whiTextend in the predetermined direction. They are two or more pillar-shaped spacers with which it is 
bout S^stal Spment which comes to pinch liquid crystal between the 2nd substrate which has two or more 2nd 
elects which extend in the direction which intersects the 1st electrode of the above, rubbing processing « 
S^rSS^toectionoftbc 1 st electrode of the above to the 1 st substtate of the above the 1st substrate 
concerned Is farther formed in fields other than the field in which the 1st electrode of the above was formed, and a part 
contacts the 2nd substrate of the above 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[XVechnical field to which invention belongs] this invention relates to the liquid crystal equipment which comes to 
pinch liquid crystal between the substrates of a couple, and its manufacture method. 

mescription of the Prior Art] The liquid crystal display which has spread widely now possesses die liquid crystal 

the field surrounded by the substrate of the couple which counters, the sealant of the shape of a frame 
XSrrv^among both substrates, and both substrates and a sealant. In such a liquid crystal display the front 
^ by Se of me liquid crystal of each above-mentioned substrate is being worn with the orientation film for 
making the orientation of the liquid crystal molecule carry out in the predetermined direction. 

a liquid crystal display, in order to keep the gap (cell gap) of the substrate which counters 
constant over the whole viewing area, usually granular spacers (granular spacer), such as a plastic bead, were enclosed 
aTonToZlbsJates. howeve® it is difficult to make all the viewing areas distribute many granular spacers uniformly 
3 case - etc. - there were various problems It replaces with the granular spacer to apply the spacer of the 
prismatic of fixed height is formed on one substrate, and the liquid crystal equipment which kept the gap of both 
subsTrates constant hafcome [ then, ] to be proposed by making the substrate of another side contact the crowning of 
eac h spacer Se problem produced when using such a pillar-shaped spacer and the above-mentioned granular spacer is 
used is solvable. 

rProblem(s) to be Solved by the Invention] However, when forming the orientation film mentioned above on the 
substrate in which such a pillar-shaped spacer was formed, the problem shown below may arise. 
000? Dra^STs a plan at the time of seeing one substrate 50 of passive matrix type liquid crystal ^Tnlt 

liSde, As shown in this drawing, the field where the transparent electrodes which were formed on this 
suSate Yo so that two or more transparent electrodes 501 might intersect two or more transparent electrodes 
rSSt 12 ta shown by the dashed tine) formed on the substrate which counters, and were formed in each substrate 

SStion afa pixel Furthermore, the pillar-shaped spacer 502 mentioned above to fields other foan the fie d in 
which a nixel is formed is arranged, and the upper surface (field of the space near side in drawmgjl ) of this spacer 
lo2 tZcSZ lZTf^f ihc substrate which counters. Moreover, the substrate 50 in which these each part was 
formScov^edw^th the orientation film. This orientation film is formed by grinding a substrate 50 in the fixed 
StionwSe rubbing cloth (buff cloth) twisted around the roller in the front face of organic thin films, such as a 

J0006)t^t case where rubbing processing is performed in the direction which shows a M 50 by foe arrow 
n drawing to a wrap organic thin film is assumed. In this case, two or more hair points .of ^the rubbing cloth which 
resSinfoe spacer 502 are bisected so that the spacer 502 concerned may be avoided. And if he hair point of a 
rubbfog cfofo paTes a spacer 502 after that, this bisected hair point tends to return to the original state However, return 
of such each hair point cannot follow in footsteps of the configuration of a spacer 502 consequently foe hair point of a 
IbTng cloth can be touched to the direction of rubbing in the field (field where the slash was given in d«a2 ) of 
the downstream of a spacer 502. And in order that liquid crystal might not carry out onentation in the expected 
direction fo the field (henceforth a "non-orientation field") to which such rubbing processing is not performed the 
behavfor of foe hquid crystal in a non-orientation field differed from foe behavior of foe liquid crystal in the other field, 
conseauentlv there was a problem that a desired display property was not acquired. 

mOoTfoSv^fon is made in view of foe situation explained above, and even if it is the case where rubbing 
processing i^erfomed to foe thin film on the substrate which has a pillar-shaped spacer, it aims at offering foe liquid 
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crystal equipment which can mitigate the influence which it has on the display property of liquid crystal equipment, 
and its manufacture method. 

[0008] ,. . , 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is liquid crystal 
equipment which comes to pinch liquid crystal between the substrates of the couple to which rubbing processing was 
performed respectively, one [ at least ] substrate It has two or more pillar-shaped spacers with which a part contacts the 
substrate of another side, the aforementioned pillar-shaped spacer the aforementioned substrate and abbreviation ~ the 
cross-section configuration in an parallel field ~ an acute angle ~ it is the configuration which has a vertical angle and 
the vertical angle concerned offers the liquid crystal equipment characterized by having turned to the direction 
downstream of rubbing of a substrate in which the pillar-shaped spacer concerned was formed 
[0009] Since according to this liquid crystal equipment the field (non-orientation field) where rubbing processing is not 
performed to the field of the downstream of a pillar-shaped spacer to the direction of rubbing does not occur even if it 
is the case where rubbing processing is performed to the substrate in which two or more pillar-shaped spacers were 
formed, it is avoidable that the display property of liquid crystal equipment is spoiled. 

[0010] In addition, it was checked as a result of the experiment by the artificer in this case that generating of a non- 
orientation field is suppressed as an angle of 60 or less degrees in the angle of the vertical angle of each pillar-shaped 
spacer especially at a case more greatly than 0 times. Therefore, as for the angle of the vertical angle of each pillar- 
shaped spacer, it is desirable that it is 60 or less degrees more greatly than 0 times. Moreover, in the above-mentioned 
invention, it is possible that a triangle, a rhombus, a pentagon, a hexagon, a sector, and trimming make the 
aforementioned cross-section configuration either of formal. 

[001 1] Moreover, when the above-mentioned invention is applied to passive matrix type liquid crystal equipment, 
Namely when it considers as the composition which has two or more electrodes to which one substrate extends in the 
predetermined direction, and has two or more electrodes which extend in the direction in which the substrate of another 
side intersects the electrode of aforementioned one substrate, It is desirable to form the aforementioned pillar-shaped 
spacer in fields other than the field which are fields other than the electrode formation field on one [ at least ] substrate, 
and counters the electrode formation field of the substrate of another side. By carrying out like this, the influence 
which originates in having formed the pillar-shaped spacer and it has on the display property of liquid crystal 

equipment is mitigable. . 
[0012] When the above-mentioned invention is applied to active-matrix type liquid crystal equipment tor the same 
reason Namely one substrate has two or more switching element and two or more pixel electrodes. When it considers 
as the composition which has the counterelectrode to which the substrate of another side counters the aforementioned 
pixel electrode, It is desirable to form in at least the aforementioned pixel electrode and one side of fields other than the 
field which counters among the substrates of fields other than the field in which the aforementioned pixel electrode 
was formed among aforementioned one substrates in the aforementioned pillar-shaped spacer, or aforementioned 

another side. • t a ■ *t. 

[0013] Moreover the 1st substrate which has two or more 1st electrodes to which this invention extends in the 
predetermined direction in order to solve the above-mentioned technical problem, It is liquid crystal equipment which 
comes to pinch liquid crystal between the 2nd substrate which has two or more 2nd electrodes which extend in the 
direction which intersects the 1st electrode of the above, to the 1st substrate of the above Rubbing processing is 
performed in the extension direction of the 1st electrode of the above, and further, the 1st substrate concerned is 
formed in fields other than the field in which the 1 st electrode of the above was formed, and offers the liquid crystal 
equipment characterized by providing two or more pillar-shaped spacers with which a part contacts the 2nd substrate ot 

fooT^According to this liquid crystal equipment, since the non-orientation field concerned does not reach the field in 
which a pixel is formed even if it is the case where a non-orientation field occurs in the downstream of a pillar-shaped 
spacer to the direction of rubbing, this non-orientation field can lessen influence which it can have on the display 
property of liquid crystal equipment. 

[0015] And it comes to pinch the 2nd set of liquid crystal to a wooden floor, furthermore, the 1st substrate to which 
this invention counters mutually ~ with two or more scanning lines It is liquid crystal equipment possessing the pixel 
electrode and switching element which have been arranged corresponding to intersection of two or more data lines, and 
the aforementioned scanning line and the aforementioned data line, to the 1 st substrate of the above Rubbing 
processing is performed to either and the abbreviation parallel direction of the aforementioned scanning line or the : data 
line further the 1st substrate concerned Among the aforementioned pixel electrode and a switching element, and the 
gap field of the aforementioned pixel electrodes, it is formed in the gap field which extends to the aforementioned 
rubbing direction and an abbreviation parallel direction, and the liquid crystal equipment characterized by providing 
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two or more pillar-shaped spacers with which a part contacts the 2nd substrate of the above is offered. 
[0016] And it comes to pinch the 2nd set of liquid crystal to a wooden floor, moreover, the 1st substrate to which this 
invention counters mutually - with two or more scanning lines It is liquid crystal equipment possessing the pixel 
electrode and switching element which have been arranged corresponding to intersection of two or more data lines, and 
the aforementioned scanning line and the aforementioned data line, the 1 st substrate of the above While it has the 
aforementioned pixel electrode and a switching element, to the 2nd substrate of the above Rubbing processing is 
performed to either and the abbreviation parallel direction of the aforementioned scanning line or the data line, further 
the 2nd substrate concerned The inside of the counterelectrode which counters the aforementioned pixel electrode, and 
the field which counters the gap field of the aforementioned pixel electrodes, It is formed in the field which extends to 
the direction of rubbing and abbreviation parallel direction of the 2nd substrate concerned, and the liquid crystal 
equipment characterized by providing two or more pillar-shaped spacers with which a part contacts the 1st substrate of 
the above is offered. 

[001 7] Also in these liquid crystal equipments, there is an advantage that it is avoidable that can avoid that a non- 
orientation field reaches the field in which a pixel is formed like invention mentioned above, consequently the display 
property of liquid crystal equipment is spoiled. 

[001 8] In addition, when it considers as the composition in which a pixel field is not located in the downstream of a 
pillar-shaped spacer to the direction of rubbing as mentioned above, a cross-section configuration [ in / a field parallel 
to a substrate / for the aforementioned pillar-shaped spacer ] is / / a configuration which has an acute-angle slack 
vertical angle, and as for the vertical angle concerned, it is desirable to consider as the composition suitable for the 
direction downstream of rubbing of a substrate in which the pillar-shaped spacer concerned was formed. Since it is 
avoidable that a non-orientation field occurs to the field of the downstream of each pillar-shaped spacer to the direction 
of rubbing by considering each pillar-shaped spacer as such composition, the advantage that the situation where the 
display property of liquid crystal equipment is spoiled can be avoided more certainly is acquired. 
[0019] In order to attain the above-mentioned purpose, furthermore, this invention It is the manufacture method of the 
liquid crystal equipment which comes to pinch liquid crystal between the substrates of the couple which counters 
mutually, one [ at least ] substrate - a substrate and abbreviation concerned - the cross-section configuration in an 
parallel field - an acute angle - with the spacer formation process which forms two or more pillar-shaped spacers 
which are the configurations which have a vertical angle The manufacture method of the liquid crystal equipment 
characterized by having the rubbing process which performs rubbing processing in the direction in which the 
aforementioned vertical angle of the aforementioned pillar-shaped spacer serves as a downstream to the substrate 
concerned is offered. 

[0020] According to the liquid crystal equipment manufactured by this method, since it is avoidable that a non- 
orientation field occurs to the field of the downstream of each pillar-shaped spacer to the direction of rubbing, it is 
avoidable that the display property of liquid crystal equipment is spoiled. 

[0021] Moreover, the spacer formation process which is the manufacture method of liquid crystal equipment of this 
invention coming to pinch liquid crystal between the substrates of the couple which counters mutually, and having two 
or more pixels, and forms two or more pillar-shaped spacers in one [ at least ] substrate, It has the rubbing process 
which performs rubbing processing to the substrate concerned, and the manufacture method of the liquid crystal 
equipment characterized by selecting the direction of rubbing in the aforementioned rubbing process so that the 
aforementioned pixel may be located in fields other than the downstream of the aforementioned pillar-shaped spacer to 
the direction of rubbing concerned is offered. 

[0022] According to the liquid crystal equipment manufactured by this method, a pixel is not formed in the field ot the 
downstream of a pillar-shaped spacer to the direction of rubbing. That is, since it is avoidable that the non-orientation 
field concerned reaches the field in which a pixel is formed even if it is the case where a non-orientation field occurs in 
the downstream of a pillar-shaped spacer even if, it can prevent spoiling the display property of liquid crystal 
equipment. 
[0023] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a 
drawing. The gestalt of this operation cannot show one mode of this invention, cannot limit this invention, and can 
change it arbitrarily within the limits of this invention. 

[0024] **** of the A; 1st operation gestalt A-l; 1st operation gestalt ~ the composition of the liquid crystal equipment 
concerning the 1st operation gestalt of this invention is explained first In addition, in this operation gestalt, the case 
where this invention is applied to passive matrix type liquid crystal equipment is explained to an example. 
[0025] Drawing 1 is drawing showing typically a part of cross section of this liquid crystal equipment. In addition, in 
each drawing shown in drawin g 1 and the following, in order to make each class and each part material into the size of 
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the grade which can be recognized on a drawing, the scale is changed for each class or every each part material. As 
shown in this drawing, this liquid crystal equipment is constituted including the liquid crystal 30 enclosed with the 
field surrounded by the substrates 10 and 20, each of these substrates, and sealant of the couple by which opposite 
arrangement was carried out through the frame-like sealant (not shown). Each substrate is plate-like part material 
formed of glass, a quartz, a plastic, etc. In addition, in this operation gestalt, a STN (Super Twisted Nematic) type thing 
shall be used as liquid crystal 30. . . 

[0026] A drawing longitudinal direction is covered and two or more band-like electrodes 101 are termed in the inside 
(liquid crystal 30 side) front face of a substrate 10 in the shape of a stripe. This electrode 101 is formed of ITO (Indium 
Tin Oxide) which is a transparent material. Furthermore, the front face of a substrate 10 in which two or more 
electrodes 101 were formed is being worn with the orientation film 102. This orientation film 102 is organic thin films, 
such as a polyimide, and rubbing processing is performed to the front face. 

[0027] On the other hand, two or more electrodes 201 are formed in the direction (the space in drawing ! , and 
perpendicular direction) which intersects perpendicularly with two or more electrodes 101 formed in the substrate 10 in 
the inside front face of a substrate 20 in the shape of a stripe. Two or more of these electrodes 201 are also transparent 
electrodes constituted by ITO etc. Furthermore, in this operation gestalt, it is the inside front face of a substrate 20, and 
two or more pillar-shaped spacers 202 are formed in the position between each electrode 201 . Moreover, the front face 
of a substrate 20 in which two or more electrodes 201 and pillar-shaped spacers 202 were formed is being worn with 
the orientation film 203 same with having been formed in the substrate 10. In such composition, it is constituted so that 
the upper surface of each pillar-shaped spacer 202 covered with the orientation film 203 may contact the front face of 
the substrate 10 similarly covered by the orientation film 102 and the thickness of the gap of a substrate 10 and a 
substrate 20 may become homogeneity over the whole surface of liquid crystal equipment by this. In addition, although 
the polarizing plate for polarizing an incident light is stuck on the front face of the outside (liquid crystal is an opposite 
side) of each substrate, since there is no direct relation to this invention, the explanation and illustration are omitted. 
[0028] In such composition, when voltage is not impressed to the electrodes 101 and 201 formed in substrates 10 and 
20 at all according to the direction of the rubbing processing to which the front face of each substrates 10 and 20 was 
given at'the wrap orientation films 102 and 203, orientation of the liquid crystal 30 enclosed between each substrate is 
carried out That is, the processing to which a substrate is given to a wrap thin film is said that rubbing processing 
should specify the direction of orientation of the liquid crystal at the time of no voltage impressing. The direction of 
orientation changes according to the voltage to which the liquid crystal in the field to which these electrodes counter 
was impressed on the other hand when voltage was impressed between the electrode 101 and the electrode 201 . That is, 
the field where the electrode 101 on a substrate 10 and the electrode 201 on a substrate 20 cross functions as a pixel. 
[0029] Next, drawing 2 is a **** plan from an A-A" line [ in / drawing! / for a substrate 20 ]. In addition, in this 
drawing two or more electrodes 101 formed on a substrate 10 are shown by the dashed line. As shown in this drawing, 
each pillar-shaped spacer 202 in this operation gestalt is fields other than the field in which the electrode 201 was 
formed among on a substrate 20, and is formed in fields other than the electrode 101 formed on the substrate 10, and 
the field which counters. Furthermore, each pillar-shaped spacer 202 is formed at a rate of one piece for two or more 
pixels of every. In drawing 2 , the case where one pillar-shaped spacer 202 is formed every four pixels is illustrated 
(when putting in another way and each pixel considers as the composition which adjoins only one pillar-shaped spacer 
202). 

[0030] Here, drawin g 3 (a) is a plan showing the cross-section configuration of the pillar-shaped spacer 202 in a field 
parallel to a substrate 20, and (b) is the perspective diagram of the pillar-shaped spacer 202. As shown in these 
drawings, the pillar-shaped spacer 202 in this operation gestalt is the configuration of a pentagonal prism, and while 
the base is fixed on a substrate 20, the upper surface which was being worn with the orientation film 203 contacts the 
front face of the substrate 10 similarly covered with the orientation film 102. Furthermore, one vertical angle [ in / the 
cross-section configuration / in the pillar-shaped spacer 202 in this operation gestalt ] theta is an acute angle. 
[0031] Here, in drawing 2 , the case where rubbing processing is made by the sense which makes the angle of 60 
degrees to the direction which is shown by the arrow in drawing, and where it is suitable, namely, the electrode 101 on 
a substrate 10 extends is assumed in the process after the orientation film 203 was formed. In this specification, the 
direction where this rubbing processing is performed is called "direction of rubbing." Here, the above-mentioned 
rubbing direction is explained with reference to drawing^ (a) and (b). 

[0032] As shown in drawing 4 (a), rubbing processing is processing which, on the other hand, grinds at the 
orientation film 203 formed on the substrate 20 against the above-mentioned rubbing cloth 601 by rotating the pillar- 
like drum 600 on which the rubbing cloth (buff cloth) 601 was twisted. Here, if the case where a drum 600 is rotated in 
the direction (clockwise rotation) shown in drawing 4 (a) is assumed, the direction of rubbing mentioned above will 
turn into a direction shown in drawin g 4 (a). That is, it can be said that the direction of rubbing is sense to which the 
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hair point of the rubbing cloth 601 progresses on a substrate 20. Moreover, in this specification, the downstream of the 
direction to which "the upstream of the direction of rubbing" and the hair point of the rubbing cloth 601 go the 
upstream of the direction to which the hair point of the rubbing cloth 601 goes is called "downstream of the direction 
of rubbing " That is, in the front face of a substrate 20, the direction where the hair point of the rubbing cloth 601 hits 
first serves as an upstream of the direction of rubbing. If it puts in another way, the upstream of the hand of cut ot a 
drum 600 is an upstream of the direction of rubbing, and it can also be said that the downstream of the hand ot cut ot a 
drum 600 is a downstream of the direction of rubbing. 

[0033] Moreover, drawing 4 (b) is drawing which illustrates typically the state of the liquid crystal molecule 301 where 
it is located on the orientation film 203 of a substrate 20. In addition, in this drawing, the state where voltage is not 
impressed to the liquid crystal molecule 301 concerned is illustrated. It is the angle (pre tilt angle.) corresponding [on 
the state where the liquid crystal molecule 301 has the long picture-like configuration as shown in this drawing, and 
voltage is not impressed, and ] to the direction of rubbing to the substrate 20. drawing! (b) is shown by the angle A - 
**** -- it has and it is common to carry out orientation That is, the angle sandwiched by the direction of rubbing 
mentioned above and the major axis of the liquid crystal molecule 301 serves as a pre tilt angle. Therefore, it can also 
be said that the direction of rubbing in this specification is a direction where the angle made between the major axes ot 
the liquid crystal molecule 301 turns into a pre tilt angle. 

[0034] As shown in drawing 2 , the vertical angle theta of each pillar-shaped spacer 202 in this operation gestalt is 
formed so that the downstream of the direction of rubbing may be turned to. By carrying out like this, it is avoidable 
that a non-orientation field occurs to the direction of rubbing in the downstream (only henceforth "the downstream of 
the pillar-shaped spacer 202") of each pillar-shaped spacer 202. *i 
[0035] A-2- the manufacture method of liquid crystal equipment, next the manufacture method of liquid crystal 
equipment mentioned above are explained. First, while forming the thin film of ITO on a substrate 20, twoor more 
electrodes 201 are formed in the shape of a stripe by carrying out patterning of this. Then, prebaking is performed alter 
applying the resin material which has ultraviolet-rays hardenability to the front face of a substrate 20 in which each 
above-mentioned electrode 201 was formed using a spinner. Next, it is a wrap by the photo mask about the front face 
of a substrate in which the resin film was formed. The opening field is established in the position where two or more 
pillar-shaped spacers 202 should be formed in this photo mask. Specifically, the configuration of each opening field 
turns into the five-cornered configuration where an acute-angle slack vertical angle turns to the downstream of the 
direction of rubbing of the rubbing processing performed behind. 

[0036] Then ultraviolet rays are irradiated on the front face of the substrate 20 covered by the photo mask, and the 
resin material corresponding to an opening field is stiffened. Then, the pillar-shaped spacer 202 of a pentagonal prism 
shown in drawing 1 or 3 is formed by developing negatives. . 
[0037] Next organic materials, such as a polyimide, are applied and calcinated and the orientation film 23 is formed in 
the front face of a substrate 20 in which two or more electrode 201 and two or more pillar-shaped spacers 202 were 
formed as mentioned above. Then, rubbing processing is performed to the front face of the formed orientation film 23. 
Specifically, as shown in drawing! (a), a substrate 20 is ground in the fixed direction with the rubbing cloth 6C 11 
twisted around the drum 600 in the front face of the wrap orientation film 23. Here, the pillar-shaped spacer 202 in this 
operation gestalt serves as a configuration which has the acute-angle slack vertical angle theta in the downstream ot the 
direction of rubbing. By considering as this composition, the following effects are acquired on the occasion of rubbing 
processing. That is, in case the rubbing cloth which has much hair passes the pillar-shaped spacer 202 which projects 
on a substrate 20, while two or more hair points of a rubbing cloth are bisected by the both sides of the pillar-shaped 
spacer 202 so that the pillar-shaped spacer 202 may be avoided, after passing the pillar-shaped spacer 202, this bisected 
hair point will return to the original state, the field which it cannot follow in footsteps of the configuration of a spacer 
that the hair point of a rubbing cloth passes a pillar-shaped spacer, and returns to the original state if it is in the Poor art 
mentioned above here, and cannot touch the hair point at the downstream of a pillar-shaped spacer - generating - 
stripes - it might be unacquainted and there was a problem On the other hand, the hair point of the rubbing cloth 
bisected when the pillar-shaped spacer 202 was reached according to this operation gestalt returns to the original state 
in accordance with the side (field which attached the slash in drawing! (b)) of the pillar-shaped spacer which 
sandwiches the acute-angle slack vertical angle theta (that is, it turns to the downstream of the pillar-shaped spacer 
202). Consequently, even if it is the orientation film 203 of the downstream of the pillar-shaped spacer 202, the field 
which cannot touch hair of a rubbing cloth hardly occurs. 

[0038] On the other hand, an electrode 101 and the orientation film 102 are formed according to the same process as 
the above also on a substrate 10. Here, since the pillar-shaped spacer 202 is not formed on a substrate 20, though the 
direction of rubbing is selected in what direction, a non-orientation field is not generated. Therefore, the direction ot 
rubbing at the time of forming the orientation film 102 on a substrate 10 can be selected so that the twist angle of a 
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request of liquid crystal 30 may be acquired on the basis of the direction of rubbing of the above-mentioned substrate 

20 For example, in this operation gestalt, since STN type liquid crystal is used, rubbing processing is performed in the 

direction which makes an angle (90 degrees or 240 degrees) to the direction of rubbing of the above-mentioned 

substrate 20 (direction which makes the angle of 60 degrees to the extension direction of an electrode 20). 

[00391 Next, both the substrates formed in this way are stuck through a sealant so that the field in which an electrode 

101 and 201 grades were formed may counter. And after liquid crystal 30 is enclosed with the field surrounded by both 

substrates and the sealant, a polarizing plate etc. is stuck and liquid crystal equipment is completed 

[00401 Thus, according to this operation gestalt, since a non-orientation field hardly occurs even if it is the case where 

rubbing processing is performed on the substrate 20 in which the pillar-shaped spacer 202 was formed it originates in 

generating of this non-orientation field, and the display property of liquid crystal equipment is not spoiled. 

[00411 In addition, according to the experiment by this invention person, when the angle of the vertical angle theta of 

each pillar-shaped spacer 202 was 60 degrees or less more greatly than 0 degree, it was checked by the downstream ot 

the pillar-shaped spacer 202 that a non-orientation field stops almost occurring. Therefore, as for a vertical angle theta, 

it is desirable that it is the angle of 60 degrees or less more greatly than 0 degree. 

[00421 A-3- in the modification Modification 1> above-mentioned implementation gestalt of the 1st operation gestalt, 
although passive matrix type liquid crystal equipment was illustrated and explanation was advanced, m this case it is 
not restricted that this invention is applicable, for example, it is applicable also like actiye-matnx type liquid crystal 
equipment Drawing 5 is a plan which illustrates the composition at the time of seeing the element substrate ot the 
active-matrix type liquid crystal equipment which applied this invention from a liquid crystal side. 
[0043] As shown in drawing 5 , while two or more scanning lines 1 1 1 are extended and formed in the direction of X 
line) in drawing, onthe" element substrate 1 1 of active matrix liquid crystal equipment, two or more data lines 1 12 are 
extended and formed in the direction of Y (train). And the pixel electrode 1 14 was formed in each intersection with the 
scanning line 1 1 1 and the data line 1 1 2 through the switching element 1 1 3, and it has arranged in the shape of a matrix 
And the pillar-shaped spacer 202 is formed in fields other than the field in which the pixel electrode 1 14 on the element 
substrate 1 1 was formed in this modification. In addition, in this drawing, the case where the pillar-shaped spacer 202 
is formed in the field to which the scanning line 1 1 1 and the data line 1 12 cross is illustrated. The front face of the 
element substrate 1 1 in which these each part was formed is being worn with the orientation film (not shown) which 
comes to give rubbing processing to an organic thin film. The front face of the point covered with the same orientation 
film as the above of an opposite substrate in which the counterelectrode was formed in the inside front face ot the 
element substrate 1 1 and the opposite substrate which counters on both sides of liquid crystal on the other hand, and 
the opposite substrate concerned was formed is the same as that of conventional active matrix liquid crystal equipment. 

[00441 In such composition, the above-mentioned pillar-shaped spacer 202 is a configuration in which the cross- 
section configuration has the acute-angle slack vertical angle theta like the above-mentioned 1st operation gestalt and 
each upper surface which was being worn with the orientation film is formed so that the front face (it is the front face 
of a wrap orientation film about an opposite substrate in a detail) of an opposite substrate may be contacted 
Furthermore, the vertical angle of each pillar-shaped spacer 202 concerned is made as [ locate / the element substrate in 
which the pillar-shaped spacer 202 concerned was formed / in the downstream of the direction of rubbing of a wrap 
orientation film (direction shown by the arrow in drawing 5 ) ]. Also in such a case, the same effect as the above- 
mentioned 1 st operation gestalt is acquired. . „ r ^ MC 
[00451 In addition, the active matrix liquid crystal equipment concerning this modification is replaced with the process 
which forms the electrode 201 in the above-mentioned 1 st operation gestalt, and since it can manufacture by 
performing the process which forms the pixel electrode 1 14 in two or more scanning lines 1 1 1 and the data line 1 12, 
and switching element 1 1 3 row, detailed explanation of the manufacture method is omitted. 
[00461 Moreover, although the pillar-shaped spacer 202 was formed in the element substrate 11 in this modification, 
you may make it form not only in this but in the opposite substrate 21. Drawing! is the plan showing the composition 
at the time of seeing the opposite substrate 21 in which the pillar-shaped spacer 202 was formed, from a liquid xrystal 
side. As shown in this drawing, it is the front face of the opposite substrate 21, and the pillar-shaped spacer 202 may be 
formed in fields other than the field (field surrounded with the dashed line in drawing) which counters the pixel 
electrode 1 14 formed on the element substrate 11. 

[0047] Furthermore, in drawing 6 and drawing ? , although the case where a three terminal type element was i used as a 
switching element was illustrated, this invention is applicable to the liquid crystal equipment using the two terminal 
type switching element (for example, TFD (ThinFilm Diode)) similarly. . 
T00481 In the ^modification 2> above-mentioned implementation gestalt, although the pillar-shaped spacer 202 of a 
pentagonar prism was illustrated, the configuration of the pillar-shaped spacer 202 is not restricted to this. You may be 
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what configuration as long as it is the configuration to which the vertical angle theta which is an acute angle is located 
in the downstream of the direction of rubbing in short. Drawin g 7 is drawing showing the example of the configuration 
of the pillar-shaped spacer 202. In addition, in (al) (el) drawing 7 , it is drawing showing the cross-section 
configuration of each pillar-shaped spacer 202, or (a2) (e2) is a perspective diagram corresponding to these. In 
addition, each arrow shown in drawin g 7 shows the direction of rubbing. That is, also in which configuration shown in 
drawing^ , it is made as [ turn to / the downstream of the direction of rubbing / the acute-angle slack vertical angle 
theta ]. 

[0049] specifically, the pillar-shaped spacer 202 ( drawing 7 (al) -- and (a2)) of the triangle pole with which a cross- 
section configuration serves as an abbreviation isosceles triangle, and the pillar-shaped spacer 202 ( drawing 7 (bl) ~ 
and (b2)) of the square pole from which a cross-section configuration serves as a rhombus or the pillar-shaped spacer 
202 ( drawing 7 (cl) ~ and (c2)) of a hexagonal prism with which a cross-section configuration serves as a long 
picture-like hexagon can also be used Furthermore, drawing 7 (dl) and (d2) the pillar-shaped spacer 202 with which a 
cross-section configuration serves as a sector may be used, and you may use drawing_7 (el) and (e2) the pillar-shaped 
spacer 202 which a cross-section configuration hangs and serves as a form (the figure which consists of one straight 
line and two curves which serve as a convex toward the outside of a figure is said) in ** so that it may be shown so that 
it may be shown. In addition, in this specification, the word of a "vertical angle" is used as a thing not only including 
the angle in which two straight lines are formed by crossing but drawing _7 (el) and (e2) the angle in which two curves 
are formed by crossing so that it may be shown. 

[0050] In addition, also in each pillar-shaped spacer 202 illustrated above, as shown in the above-mentioned 1st 
operation gestalt, it is desirable to make the vertical angle theta in a cross section into the angle of 60 degrees or less 
more greatly than 0 degree. However, if it is in drawing 7 (el) and (e2) the shown pillar-shaped spacer 202 of a 
configuration, as shown in drawing 7 (el), it is desirable to make more greatly than 0 degree the angle theta two 
straight lines' which connected the peak corresponding to the vertical angle in a cross section and other each of two 
points pinched into the angle of 60 degrees or less. 

[0051] B; the 2nd operation gestalt, next the 2nd operation gestalt of this invention are explained. The liquid crystal 
equipment concerning this operation gestalt is the same as that of the above-mentioned 1st operation gestalt at the point 
of attaining equalization of the cell gap of the substrate of a couple with the pillar-shaped spacer formed in one 
substrate. However, the pillar-shaped spacer concerning this operation gestalt is formed in a different position from the 
pillar-shaped spacer concerning the above-mentioned 1 st operation gestalt. 

[0052] If it is in the liquid-crystal equipment used as a liquid crystal display etc., i.e., the liquid-crystal equipment of 
the type with which a user looks at the picture displayed on liquid-crystal equipment directly, here, as shown in the 
above-mentioned operation gestalt on the relation which secures a latus angle of visibility, it is common to make the 
direction (direction where the data line or the scanning line extends if it is in active matrix liquid crystal equipment) 
where an electrode extends, and a predetermined angle, and to perform rubbing processing. On the other hand, in the 
projector using liquid crystal equipment as light modulation equipment (light valve) etc., in order to project the light 
which passed liquid crystal equipment on a screen, it is not necessary to take an angle of visibility into consideration. 
Therefore, if it is in the liquid crystal equipment used for a projector etc., rubbing processing may be performed in the 
same direction as the direction where an electrode (or the scanning line or the data line) extends. This operation gestalt 
can do a remarkable effect so especially, when it applies to the liquid crystal equipment of the type which performs 
rubbing processing in the same direction as an electrode etc. In addition, in this operation gestalt, explanation is 
advanced for the case where this invention is applied to active-matrix type liquid crystal equipment to an example. 
Moreover, in this liquid crystal equipment, a TN (Twisted Nematic) type thing shall be used as liquid crystal. 
[0053] B-l ; the block dia gram 8 of the 2nd operation gestalt is a plan showing the composition at the time of seeing the 
element substrate 1 1 of the liquid crystal equipment which applied this invention from a liquid crystal side. In addition, 
the sign same about the portion which is common to each part shown in above-shown drawing^ among each part 
shown in drawin g 8 is attached, and the explanation is omitted. Moreover, in drawing 8 , as the arrow in drawing 
shows, the case where rubbing processing is performed in the direction (Y shaft orientations) in which the data line 1 1 2 
extends is assumed. 

[0054] In this operation gestalt, it is a field between pixel electrode 1 14 comrades (henceforth a "gap field"), and the 
pillar-shaped spacer 202 is formed in the field which extends in the same direction as the direction of rubbing. If it puts 
in another way, it will be the gap field of pixel electrode 1 14 comrades, and each pillar-shaped spacer 202 will be 
formed in the field to which the pixel electrode 1 14 does not exist in the downstream of the direction of rubbing. For 
example, in drawin g 8 , since the case where rubbing processing is performed to Y shaft orientations is assumed, each 
pillar-shaped spacer 202 will be formed in the gap field which extends in Y shaft orientations. In addition, in drawin g 
8 , the case where the pillar-shaped spacer 202 is formed in the field in which the data line 112 which extends to this 
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gap field was formed is illustrated. 

[0055] In this operation gestalt, above-shown drawing 7 (dl) and (d2) the shown thing are used as a pillar-shaped 
spacer 202. That is, in the pillar-shaped spacer 202, the vertical angle which the configuration of the cross section is a 
long picture-like hexagon, and is located in the direction of a long picture is an acute angle. And the upper surface of 
such a pillar-shaped spacer 202 contacts the front face (in a detail, it is the front face of a wrap orientation film about 
the opposite substrate 21) of the opposite substrate 21 which counters the element substrate 1 1 . 
[0056] Since the manufacture method of the liquid crystal equipment concerning this operation gestalt becomes being 
the same as that of the liquid crystal equipment concerning the above-mentioned 2nd operation gestalt, the detailed 
explanation is omitted. By the way, while an organic thin film is formed so that the element substrate 1 1 in which the 
scanning line 1 1 1, the data line 112, the switching element 1 13, the pixel electrode 1 14, and the pillar-shaped spacer 
202 grade were formed may be covered like the above-mentioned operation gestalt even if it faces manufacture of the 
liquid crystal equipment concerning this operation gestalt, an orientation film is formed by performing rubbing 
processing to the organic thin film concerned. Here, since the pillar-shaped spacer 202 illustrated to drawing 8 is 
formed so that an acute-angle slack vertical angle may be located in the downstream of the direction of rubbing, it can 
avoid that a non-orientation field is formed in the downstream of the pillar-shaped spacer 202 concerned like the 
above-mentioned 1st operation gestalt. Furthermore, since it is made as [ exist / the pixel electrode 1 14 / in the field of 
the downstream of each pillar-shaped spacer 202 ] according to this operation gestalt, even if it is the case where a non- 
orientation field is formed in the downstream of the pillar-shaped spacer 202, should, this non-orientation field does 
not reach a pixel field (field in which the pixel electrode 1 14 was formed). Therefore, there is an advantage that the 
display property of liquid crystal equipment is not spoiled. 

[0057] In addition, in this operation gestalt, since a pillar-shaped spacer is not formed on an opposite substrate, though 
the direction of rubbing is selected in what direction on the occasion of formation of the orientation film on an opposite 
substrate, a non-orientation field is not generated. Therefore, on the occasion of formation of the orientation film of an 
opposite substrate, rubbing processing can be performed in the direction in which a desired twist angle is acquired on 
the basis of the direction of rubbing in the element substrate 11. For example, in this operation gestalt, since TN type 
liquid crystal is used, rubbing processing is performed in the direction which makes the angle of about 90 degrees to 
the direction of rubbing of the element substrate 1 1 . 

[0058] Moreover, in drawing 8 , although the case where the pillar-shaped spacer 202 was formed in the field in which 
the data line 112 was formed was illustrated, the field in which the pillar-shaped spacer 202 is formed is not restricted 
to this. What is necessary is in short, just to select the position of each pillar-shaped spacer 202 so that the pixel 
electrode 114 may not be located in the field of the downstream of each pillar-shaped spacer 202. When performing 
rubbing processing in the direction (the direction of X in drawing J? ) in which it follows, for example, two or more 
scanning lines 1 1 1 extend, the pillar-shaped spacer 202 should just be formed in the gap field (field including the field 
in which each scanning line 1 1 1 was formed) which extends in the direction of X. If it carries out like this, since the 
pixel electrode 1 14 is not located in the downstream of the direction of rubbing, even if it is the case where the non- 
orientation field has been formed in the downstream of the pillar-shaped spacer 202 even if, the non-orientation field 
concerned will not reach a pixel field. 

[0059] Moreover, in this operation gestalt, it cannot be overemphasized that the pillar-shaped spacer 202 of the 
configuration shown as the above-mentioned 1st operation gestalt and its modification may be used. 
[0060] B-2; although the pillar-shaped spacer 202 was formed on the element substrate 11, you may make it form the 
pillar-shaped spacer 202 on the opposite substrate 21 in the 2nd operation gestalt of the modification Modification 1> 
above of the 2nd operation gestalt. Drawing 9 is a plan at the time of seeing the front face of the opposite substrate 21 
in this modification from a liquid crystal side. In this drawing, the case where rubbing processing is performed towards 
the right direction of the X-axis is illustrated. In addition, in this drawing, the pixel electrode 114 formed on the 
element substrate 1 1 and the field which counters are shown by the dashed line. 

[0061] The pillar-shaped spacer 202 is formed in the field which extends in the same direction (it sets to drawing^ and 
they are X shaft orientations) as the direction of rubbing which are fields other than the field which counters the pixel 
electrode 1 14 formed on the element substrate 1 1 (field of the outside of the dashed line in drawing 9 ), and is given to 
the orientation film of the opposite substrate 21 in this modification. If it puts in another way, the pillar-shaped spacer 
202 will be formed in the pixel electrode 1 14 and the field to which the field which counters does not exist among the 
fields which counter the gap field of pixel electrode 1 14 comrades at the downstream of the direction of rubbing. A 
display property is not spoiled, even if it is the case where a non-orientation field is formed in the downstream of the 
pillar-shaped spacer 202 even if, since a pixel field (the pixel electrode 1 14 and field which counters) is not included in 
the field of the downstream of the pillar-shaped spacer 202 to the direction of rubbing in such a case. 
[0062] The cross-section configuration of each pillar-shaped spacer 202 is made into the configuration which has an 
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acute-angle slack vertical angle that it should avoid that a non-orientation field occurs in the downstream of the pillar- 
shaped spacer 202, and it was made for the vertical angle concerned to turn to the downstream of the direction of 
rubbing in the 2nd operation form of the Modification 2> above. However, it is thought that there is little influence to 
which the non-orientation field concerned can give fields other than pixel electrode 1 14 to a display property even if it 
is the case where a non-orientation field is formed in the field in which the shading film was formed, if it is in the 
liquid crystal equipment which has a wrap shading film. If it is in the liquid crystal equipment possessing a wrap 
shading film, as fields other than [ this viewpoint to ] a pixel field, i.e., the field in which the scanning line 1 1 1 and the 
data-line 1 12 grade were formed, are shown in drawing 1 0 , it is good also as not the configuration that has an acute- 
angle slack vertical angle for the cross-section configuration of the pillar-shaped spacer 202 but the shape of a mere 
rectangle. In addition, in d raw ing 10 , in order to prevent a drawing becoming complicated, only the physical 
relationship of the shading film 40, the pillar-shaped spacer 202, and a pixel field is illustrated. When it is made such 
composition, as a slash is attached and shown in drawing 10 , a non-orientation field will be formed in the downstream 
of the pillar-shaped spacer 202. However, since this non-orientation field will be included to the field in which the 
shading film 40 was formed, it does not have any influence on a display property, either. In addition, it can be made the 
same, when forming the pillar-shaped spacer 202 on the opposite substrate 2 1 , as shown in the above-mentioned 
modification 1 . 

[0063] In the 2nd operation gestalt of the Modification 3> above, and each modification, although the case where this 
invention was applied to active-matrix type liquid crystal equipment was illustrated, of course, it is applicable also to 
passive matrix type liquid crystal equipment. Also in this case, what is necessary is just to select the formation position 
of each pillar-shaped spacer 202 so that a pixel (a part for namely, the intersection of the transparent electrode formed 
in each of the substrate of a couple) may not be located in the field of the downstream of the pillar-shaped spacer 202 
to the direction of rubbing. For example, in drawing 1 1 , although the case where rubbing processing is performed in 
the direction in which the electrode 201 formed on the substrate 20 extends is assumed, if the pillar-shaped spacer 202 
is formed in the field between electrodes 201 in this case, a pixel will not exist in the field of the downstream of the 
pillar-shaped spacer 202 concerned. What is necessary is just to form the pillar-shaped spacer 202 in the field between 
the electrodes which extend in the direction parallel to the direction of rubbing among the electrodes formed on each 
substrate, if it puts in another way. 

[0064] In addition, if it is in the liquid crystal equipment which has a wrap shading film about fields other than a pixel 
field, one good also as the shape of a mere rectangle is the same as that of the above-mentioned modification 2 about 
the cross-section configuration of the pillar-shaped spacer 202. 

[0065] Furthermore, in the above-mentioned operation form, although the active-matrix type liquid crystal equipment 
using three terminal type switching elements (TFT etc.) was illustrated, this invention is applicable also like the active- 
matrix type liquid crystal equipment using the two terminal type switching element (for example, TFD;Thin Film 
Diode). 

[0066] C: Although 1 operation form of this invention was explained beyond the modification, the above-mentioned 
operation form is instantiation to the last, and can add various deformation to the above-mentioned operation form in 
the range which does not deviate from the meaning of this invention. As a modification, the following can be 
considered, for example. 

[0067] While forming not only this but some pillar-shaped spacers 202 in one substrate among two or more pillar- 
shaped spacers with which liquid crystal equipment should be equipped, you may make it form some [ other ] pillar- 
shaped spacers 202 in the substrate of another side in Modification 1> above-mentioned each operation form and each 
modification, although the pillar-shaped spacer 202 was formed only in one side of the substrates of a couple. In short, 
two or more pillar-shaped spacers should just be formed in one [ at least ] substrate. 

[0068] In Modification 2> above-mentioned each operation form, the pillar-shaped spacer 202 was formed at a rate of 
one piece for every four pixels. However, the number of the pillar-shaped spacer 202 is not restricted to this. When 
according to the result of the experiment by this invention person it formed so that the interval of each pillar- shaped 
spacer 202 may become at equal intervals at a rate of one piece for every 4-40000 pixels, it was checked that 
degradation of a display property is suppressed most. Therefore, it is desirable to form the pillar-shaped spacer 202 in 
40000 pixels at a rate of one piece at one piece or four pixels. Furthermore, it is desirable to make the same the interval 
of each pillar-shaped spacer with the uniform thickness of the gap of a substrate which adjoins mutually like over the 
whole surface of each substrate. 
[0069] 

[Effect of the Invention] As explained above, even if it is the case where rubbing processing is performed to the thin 
film on the substrate which has a pillar-shaped spacer according to this invention, influence which it has on the display 
property of liquid crystal equipment can be lessened. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
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^{cfl. 0*3J:TJ5 2 o^SMSr«5BB[plIMl 0 

^#LXffi$ft6«yffi&^5. — 2n SSl 0 1 bWS 

1 tm^L2 o±(Dmm2 o 1 b#&&t m &w&&. mm so 
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[0029] m2n. s«2o^ an:*fts 
^ts^tttt*^— f-2 o 2«, iS2oi^n, m 

i2o l^^snfcwacW^fiitt-efcox, 
m^®^«^i«^fl^x^$nrv^ 0 B2 

l^l^Xtt, 4 OtDliSH 1 1 2 0 2 

[00 3 0]::t\ (213 (a) te£tR2 0 £*Fff*ffi 

lc*5l+Stttft^^—*2 0 2 wWB*4fc*:*"f"¥ffiHT? 

&>9. (b) *2 0 2(75»taig-C*>So - 

-tf-2 0 2«31fta<o^ttX*>t). -€r^jSMdS36S2 0± 

IEftHl2 0 3(cJioXSfr*x*:_L® 
n«l(cerPlJKl 0 2tCj;oXS^nfcSffil 0co^ 

[0 0 3 1 ] CCX\ I3 2 1C^V>X^, SErRlflS2 0 3^ 

^stt^«^xs^*5t^x, [i)*^^x^H-ft£ x 

i-^^*>, mmi o±<nmmi o it>m&rz>j?fa\z*t 

X\ 134 (a) &£Xf (b) Sr#fi8UX. -hie^tr^^ 
[0 0 3 2] HI4 (a) {-^^J: b ^fc'V^H^ 

ft<D\?7J*6 0 OSrHteS^rSCtJcict 5..S4E2 0± 
\Z.Ml&£tlit6lftm2 0 3*JilE7tf^^6 0 IX— 

jjmc&zmmxtbZo zzx\ K7A600M4 
( a ) mnmv) ^mmz^zm&zBTZ 

-tzt. vi/?jj\is\tem4 (a) id^-r*-^ 

ir*S, i" 7tV^tli7fcV^*6 0 1 
<^^jfe^fiS2 0±XittflpJ#Xfo5i:V^5C^^-e^: 

6 0 *W«B»lc:*3V^X«:, 7^*6 0 1^ 

t^^*6 0 l a>^^igtf^rnI0TflEflJS: ^ fc*>^ 
*ffil^TSE«Jj ir^o 0^9, Sffi2 0<7>3t®ic*s^ 

x, 9 fc^^6 0 1 cD^5fe^sw(^^yc6^^7 tr^ 

^*fiI^±j««Jfc<C6o jftm-T^tf. K7i^6 0 0« 

6 oooiiite*f^^TM<i^7fc*v^^coT^ffliJx& 
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[0 0 3 3] £fc, mi (b) fi, 2t£2 0C0gEfaJ^2 

o 3±lcffigi-5?S^^3 0 l ©ttH8*r«*Wi2:«# 
B94 (b) I^V^TIiASA-e^$ttTV>-5) SrfcoT 

^fi£«igrfHP3 o ios«i:iaor^^s 10 

[0 0 3 4] i 2 {OTti: 5 (i % #IMfi*tMc*5l**# 
fttt*^— 9-2 0 2*>]Sft m> 9 tr^^ffil^TSSffiO 

[0035] a- 2 ; m&mw<Dmmm£ 

*i\ SS 2 0 ± lu T O (DSI^Mt 5 ^ <b t) 

X, Ji|E#m^2 0 U5M$tlfcifi2 OcOSMlw. 
<Dttt^^-<— 9* 2 0 2 ^aSilS^jfcfiitllPWi 30 

[0 0 3 6 ] jf^X. 7* hv^^iaoTi^/cl 

m 1 75 M 3 LfcSftttottR*'*--- J- 2 0 2 ds^fife 
[0037] ±|B(D J: 5 I- uxfi*o«Si 201 

iSjltflift^ett*'*— f"2 0 2i>mi££thfcm&L2 0 40 

(a) t^L/ci 5 £^2 0*«5ElRll«2 3tf>» 
K7A6 0 0(w##Ottbtt^C7 IT 1^*6 0 1 

Kt>h. ^€^$t5 7t>W, S«2 0JtUl 50 
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^Wi--5tttt^^<— 9-2 0 2«riiili-68B, 7 t>« 
(^«»o*5feW:tt«^^<— 9- 2 0 2 ^rlHljg-r S «£ b (-tt 
^^^~ih2 0 2<&PofflJl£-#£*x££ ^t>t-> 

9-2 0 2fcMUfc«tt:tt, 
7c^«»J-M5-^ 4: ft*. £wX\ ±^Lfcfik*cQf£ 

U *H*?»lBt-J:ixtf, 9-2 0 2ic^bfc 

Bg[cil#£;ft;/c7 tr^^#<o*5fett. SfcfcfcSXg^efc 
»tftttt^^<— *<o«H (0 3 (b) ic^X#4ifeS£:tt 
L/c®) {-f D v oXx;co«ffitc:M6 <1-&;b*>. tetfc;*^ 
— 9-2 0 2<DT«M-0!>»tri o -cd*S*. 

— 9*2 0 2 0TSEflJ^E|BllR2 0 3-Cfc'oXti. 7 t*>- 

[oo3 8] — stEi o jiidfc. ±mtmm<DJim 

tdj:oxmSi o i*5J:u?ErSjMi o 2^^-rs 0 c 

-X\ Sffi2 0±td^tt4ft^-<— 9*2 0 2j5S»rt**tft 

Wc*6, 7 tr^^*ipj*v>d^s*fpii-a^L/t^ ux 

t>*IErp|«*«:5l*b<CV\ ftoT, Sffil 0_hc7)gEft 
Jg 1 0 2 ^Mt6^(7)7 -hlE£«2 0 

0 7tf^^*|plSr*3pi: LX. JKft3 0 0)3fa^ % >>r^ 

x% Jtias«2 oco7 t'v^rnj («4£ 2 o ^jg^fpj 

»LX6 0ffeO^|Sr*-f*fpl) t^LT9 0° 75^2 

4 0° <oft&t£~fJ5\ft\^7 v^PtomfM&Zti*. 

[0 0 3 9] - 5 LT**Six*:WaBKS:, «S 

1 o i^<tt/2 o l»ds*«Sixfcffi3fls#lfl'rSJ; 5 

/Ht^LXte9^fc*5o ^EtLX. IWfitS^J:^ 

[0040] ^.coj: 9 ^mmmm^xtitf: sjk^ 

9-2 o 2ds»fi8§ttfeS*R2 0±fc7\?isjrHim& 
J6-T»^-cfcoxt>, «iErRiffi*35Ma^^^»^b<cv^ 
^^>, d>^6«IEr41H«o9B^(cjBBa UTKAS1ta>« 

[0 0 4 1] *3§M#l-J:5ll»J-«fcixtf. #tt 

9-2 0 2C0II^| 0^^|JK^o o J:t)t>^:#<6 
0° «TXfcS»^, 9-2 0 2<OT«E{Wc» 

«IErpI««* s 15 A, if «^ L4<4SCi ^ttB $ tt 
fco «§oX, 0 0° ct t> < 6 0° i^TO^ 

[0 0 4 2] A- 3 ; 1 1 WJ 

<&mMi >±^mmmm\^^xn, /^^hy 
>r ^ h y ^^®wtta3SB{-t>H«t-ss^^rffi"cfc 
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[0043] ms^-rx 5t-, r^r^^hy^^ 

KfflJft^jfeateR 1 1 l^IfiltM^^^^:^^ 
Y (W 36rWHC*fc^7 ff »-^J»l 1 2*SJEftb-C»fiKS 

ixSo -^L-X. Tt&Bl 1 1 ^7*— ^jjft 1 1 2 £<Z)#^ 

Mi-jis ^-r s/f>^i 1 3^^^xmmmmi 1 

4#»«Sii, ^ h y ^^ttt-BE^JU-CV>-5c tut. 
#^«lw*3VvTtt. i^Sffil 1 _h<7>jff9fi«ffi 1 1 4 

j&i&ztiz* 4*5. i^euc*3v>t«, *se*6i 1 uf 
112^ asasn-r s««jwtt«^^<— ^ 202^ 

[0 0 4 4] co<l:5 4«fi8fc:*5i^c, -h!2a#;*^- 

t2 0 2it ±mmimmmmtmm. ^mmmmm- 

fiK**xrv^5o SK#tt*t^-<— f-2 0 2 (Dig 

[0 0 4 5] 4*3, #^«lc:«£T*^>f ^ h V * 

xmm&giMn. ±mmimmmm^&rtz>mm2 0 1 
^«t5i§wi;ix, a»^3feaEj»i 1 1 

— *«6l 12, ^ ^v^iilT-l 1 3 4 £ tftcjliiiim 
fill 1 4Sr?Kfig-rsxeS:fi : 5 w^jcj: t)»3gWfie-efc 

[0 0 4 6] *aE?K«lc:*3t^r«tR^a«i 

^ 2 0 2 S «fc 5 K Lfc^ N CfrUcffi 

<bf\ »fRlS«2 HdJgfiRi-^JzSt-LTt.t^o 0 7 
S«^^<— 2 0 2 SrJRfiE Lfc*t|p|»R 2 1 

»ffilStS2 l^SBtfcot, l_k 

izMtfaztifcmmmmi 1 4(c^-^-r6^iiic aa+<z>« 

j»-CH*tlfe««) K^O««Jwtttt^^— 1^2 0 2* 

Mitt J;v\ 

[0 04 7] ££>lc:, g|6*5j:tfl8 7tt:*5l^"Cra:, *>f 
Lfc^s, 2j8^(0^^f^y^ (MtfTFD 
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(ThinFilm Diode) ) SrfflV^fc*KS36«{cfc, i^WPi*: 

mmzmm-tz z. t as-?* 6 0 

[0 0 4 8] <**«2>±lB*lt*l*Jc:j3V^T«:, 31 
ft6oa^-f2 0 2^Uc^ ftjR*'*— 0- 

2 o 2^«ttjictL^Pfie>tt*v\ m^-cfesii 

-^2 0 2^Jg«(OAft:«ISr^-rBI"C-fc'5 0 4*3> 8 7 

M*5^-Cte, (al)M(el) 
10 0 2(DWrffi?K«*:Si-|aT**)?).. (a 2) 7!?^ (e 2) 

&^thb\zMJfclstz&$Lmx-£>Z> 0 4*3, H7U:«i-# 
*1n/^ftTOgM*fc:*3Vvrfc* Sift fcSISft 0**7^ 

[0 0 4 9] JMfcWlwte, Wrffi^Ras«&r«2:=#i?12£ 
46£fttt^fijR^-t2 0 2 (H)7 (al) *3j;t* 

(a 2) ) ^ WrS^ttdsOUJgt^SfflflftwStt^ 
-<-^2 0 2 (B7 (b 1) *3j:t>* (b 2) ) , *fc« 

20 2 0 2 (H7 (cl) *3«fctf (c 2) ) Sr/Bi t 

17 (d l) *3<fcO< (d2) (r^J; 

5fc, Wffi^tt^Hje^46tttt^^<— 9-2 o 2Srfflv^ 

"Cfc<fc^U m? (e 1) *3<fctf (e 2) 5 

^46tttt^-<-i^2 0 2 £J8^Tt> J:t\ 4*5, 
*BSUl*3V>-Cra\ TTlftj tl/^S^ 2*<7)fi«ft^^ 
iUTM$n§flfcim<, H7 (el) *5J:V 
(e2) 2*^fti^gUtMStL 

[0 0 5 0] 4*3. ^_h^J^: Lfc#tt«><^— 9" 202 

&rt&mne&^ o° j:«9^^#<6o o siT(Dftmt 

-tZZkt>m&U<\ fcfcb, 1217 (el) *5«fctf (e 
2) IC^Ufc^^COttiK^^—y-2 0 2(^$>oTfi. HI 

7 (ei) tc^j; mmiz&t+z>mft\zttf&'rz 

ft^ix^ftOS:, 0° «fc(9fc*£< 6 0° «T*>ftft£ 
40 [0 0 5 1 ] B ; |g 2 

^i-. **w<z>*2stjifijgiBic:o^-ciftM*t6, 

«i-«6tttt^^-f-fc«a4Sffi«Jc?g^Six-5 J: 5 

[0 0 5 2] «S7>f^^K9^UfflV^ 
50 SH«SrB:S!a<5^>f ^«S3SB«-&oT«:, J£v^« 
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(Twisted Nematic) M<£> t> <£>£rfflV ^5 £ 
[0053] B-l ; 2 H*«1ffi 

*ffl^feA^»^o«fi8Sr^5panig-T?*-5o ftk\ El 
6 Q £fc, 1218 ir^i^Cf*. BS^^Hi-e^i-j: 

[0054] *mmmmz&\,^xtes mmmm ihh 
t2o 2^fig$n6o mw-rtitz. mmmmi hi 

Y»*iRil:7 ^^l^SStiSiS^irSgLt 
-0-2 0 2t>mj&£tiZ>Z.kbteZ> 0 ft3b\ H8lc:*3V^T 

[0 0 5 5] **lt*t8lc:*3l^Tr4, 9" 2 0 

2 ^ lx, mmm7 u n *3j;u< (d 2) i^u^t 

lH£W:«ft£fto-C^5 0 ^LT. COip^tttt^ 
2iwffl UDSMWKW:, 2tfaSt£2 l £ig 5 SEr^HI 

[0 0 5 6] *Hlfi»ffi{C«5«a36BO»!5g^rfett, 
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illl, 7*— 12, X>f s^^SfrT-l 1 3, 

ESRSffii 1 4 4oJ:t>*a^^-<— ^2 0 2*^fiK*tt 
fciSi^S« 1 1 £|g 5 J: 5 i-*«»JK^?Kfi£Stt-& i k 

<t BEl«iIIII* s *fifcSixS. CCT\ ms{z.m^L±^m 

te&kmm. mm£$k*-<—v-2 0 2 toTmrnzmmfo 

10 *^*flBfc:J:fttf % 'frttiR*^— i^2 0 2^TSIEffifJcD 

fiB^cin, mmmmi 1 4aM?£Lft^<t5fc:ft§*i-c 

iir3K«« W^mffii 1 4*s*fiKSnfc««) t-MSC 
<!:asftl^v^#L&as;fc£o 

[0 0 5 7] 4*5, ^H^^^^^Xf^. *tfaS«_h 
20 5tLfct LTfcfcEfflt«W:»£Lftl\, tot, 

?\*>'yjyfa&&mkLXs mmcoy^ * hfttmbti 
<ox% m^mmi i<D : 7^>'7^m^^xm9 o° co 

[0 0 5 8] ^fc, g|8^*3V^-Ctt. 7*— 1 2^ 

*«*ixfc«*^tttt^^— ^2 0 2&tei&£ti&»& 

30 cttlwis^ixSt>^-eii/j?v\ KfL 0-2 

0 2 0DTX«^Mttdlir3RWE 114 dSffiBi-S c ^ ffi 
4v^«t 5 * 202 offiB&a^Htf 
j:t^-efc6o ^ot, ttft<z>££ESkri ltf 
liftt-^^r^ (Bi8jc*5ft6x^rrpi) ic^fc^^s^r 
Jfe-t-^lcte, x*rPi^i£SE-f-SM»«« (#*^i 

1 i^?Bfi8:Six/c««6*^tf*tt6) icft^^-<— 0-20 
2^j«$tt6ct5ti:i-nrfJ:v\ c5"*"ixtf, 7fc> 

a* B i w ^ ^ c <ir (1 ft v \ 
[0 0 5 9] *fc,.**lt*»-*5V^Tt, -kKSBiH 

f 2 0 2*rfflV^Tt<fcV^i:ttV^5*"efcftt^ 0 
[0 0 6 0] B — 2 ; S2HWiO»J 

i ^ 202 %Mj&rz> x b ufc^. # 

IrISS 2 1 0- 2 0 2 SrJRfiR-r * i 5 K L 

-ct«tt> 0 H9». *sw?«j-*5Jts*rr^istE2 

50 BB*:**«ld*6*fc»fi fc «) 3 FDBBI"Cfc5. IBB»c*3t^T 
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[0 0 6 1] &&mWlZ.&\,*XI^ iR^Sfil 

« i i 4 ra±oBi»*«^»rtii-6tB«w ? ^ 

1 4 bttft-rzmw ^4jx4v^6, *:£;tft*t* 

[0 0 6 2] <**«2>J:iafB2Sat*l||»^*3V^-C 

tttfc*^-- ^2 o 2^TaE«i-ssiarRi««35 s «^i- 

-**6l 1 2*jfts*fiK*nfc«*S:«5a«Bt*r*«-r 

SSS3SlStci*)o"C«. [HI Olc^i-j; 5tw, 

-t2 0 2C5(frffi*«Sr«^ifc-5lIft«:*-ts*«-CWt 

^$nti/^„ ceo j: btemm^^tcWi^, not 

2 l±^tt«^^<— fr2 0 2^^^6^(Ct>^{^ 

[0 0 6 3] <**«3>JiBI|S2jafc»tB*5j:t/#* 

C^^^. 7 tr^^r&I«-*fLTtt«^-<— !^2 0 
2 <0TJM«*>W*fc: % Piijf — #05S4RO# 
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V\ flflxtf, Ell ltd&lvTte, Sfi2 0±CM*jl 
fcB^2 0 1 ^ffife-f S^rfii^^ t'V^I^rlti^ 
SrfflJtLT^StfS, Cco^ s iS2 0 1(Z)B©fi|«^ 
tttt*'*— if- 2 0 2 SrJgfiM-fttf , Stttttt*'*— 0- 2 
0 2^T«E«©«Wc:iif*is»ftLttv^i: £&6 0 & 

^-U-2 o 2 4rjgfiKi-tttf«tv^-cfc5 0 

[0 0 6 4] 4*5. W5Rffl«c«^<0««Sr«5ai5tel«Sr- 
10 *i-5JKS3S«{w*,o-Ctt, tt«^^--^2 o 2(Z)WroB 

[0 0 6 5] $e>t-. ±IEllJfe^ffilw*5VNT«, 3#sHP 

^<7)*-f yT-^Ptt (tft¥) SrJBv^r^x-r:/ 

^V^IfT- (^tJ^f^TFD ; Thin Film Diode) &m 
[00 6 6] C : 

[0 0 6 7] <*««i >±e#**»llB*5J:t/#*(0 
9-2 o 2^^tt6J: 5 ^Lfcri^ rtitc|SP>-f. 

*>> ~-<fB^tt«^^~-^2 0 2S:— *(75*ft{c:K*tS^ 
30 £: t>l-. fl&<^— ffl^tttt^^— 9* 2 0 2 Srte*^)»Slw 

[0068] <mmm2 >±m^mmmm^m^xn, 
4m(ommu^ i m^m^x^ik^^-^- 202 

lllft^jB*J-cttttf, 4~4 0 0 0 0fiOliSlIli 

<Dm&X\ ^tt«^-<-^2 0 2^MRS^»P*B8lw46 

Z>Zbfc$km£tlfc 0 tSor. 4 00 0 0fi(T)Ii(:i 
fi, 7!?^4ffl(Op^lcificofiJ^T\ M^-t2 0 
2^fiKS*xS<fc5J-*t-*o^ffl*Lv\ Sfefc, 

[0 0 6 9] 

50 ti^t^ott), MglcOt^ttl^^L^ti^f 
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[12] n^s^e^fg 2 s«*ttSfli^e>afe»-& 

[04] 7 ^>^*yfflfc:*5tt5 9 fc*^#iaHcov>T 
t% W 6 fc <£> 121 X*fo 5 0 

So 

[87] (ai) M (el) ft tetfix^-WWr 

mj&vttommm&MTfi-rzm-eibQs (a 2) 7^ ( e 

So 

[81] 
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So 

[810] I^Hffi^ffico^^Jtc:#-6^^B^^ 

So 

[811] IP]*«^ffi^S»«J-«6JSftJSa^-* 

<fc> So 

[812] ^*coe^(D^-<-^^fflv>^i^3se^ 

10 M8T*fcS 0 
[«F*o»W] 

1 0, 2 0, 5 0 

1 0 1, 2 01, 501 

1 0 2, 2 0 3 gaftjgl 

2 0 2 tttK-*^— f* 

I I m+mfc 

III j£3E>» 

1 1 2 -r-^ 

1 1 3 y^-^ym^ 

20 114 mmwm 

2 1 ftfamfo 

3 0 m&i 

4 0 mytm 

5 0 2 



[82] 



201 201 201 201 




2Q^ 



(b) 

0 



(11) 



2001-305552 



[B4] 



[IS 5] 



(a) 




203 



111— K 



Cb) 



r 

L 



tsmio 



±sfuar 20 




203 




[BI6] 




±3R« 



[Hi 0] 
J l_ 




§ 

4 



202 




40 



(a1) 



t 



(d1) 



[B7] 



202 




8W202 





202 




,202 




202 



ft ^y 202 

Aft** 




021) 



(12) 



2001-305552 



ims] 



im9] 





± c 

sit c 



(114) 



(114) 



— JT 

I 

I 




202 



(114) 



r- 
1 
i 
■ 



(114) 

- 
< 



11 




i 

* . 

i 

i 

i 

I 

l 



[Hi 21 



501 





AAA 



202 



A- 101 



10t 




